than 10-6 Qcm f o r T i / P t contacts on n-Si and 1.5.10-acm f o r Ti/.AuGe/,Pt on contacts on n-GaAs have been obtained. Conventional a l l o y e d contacts show s i m i l a r values.
Local heating o f substrate surfaces can be obtained w i t h a focused e l e c t r o n o r l a s e r beam. This has been used f o r welding o r the d r i l l i n g o f holes b u t can a l s o be used f o r the annealing o f implanted semiconductors /1/ o r a l l o y i n g metal contacts/2/ .The aim o f t h i s work i s t o show t h a t ohmic contacts w i t h low contact resistance can be formed near Schottky contacts on S i and GaAs substrates.
The temperature i n a substrate, heated w i t h a focused l a s e r beam, w i t h a gaussian power d i s t r i b u t i o n , has been c a l c u l a t e d b y Lax /3/. Taking the non-linear thermal cond u c t i v i t y i n t o account /4/, the temperature gradient i s even steeper and allows l oc a l heating o f patterns i n the um range w i t h o u t a f f e c t i n g areas some vm away.
Active areas about 0.3 vm t h i c k w i t h c a r r i e r concentrations o f 1017-1020cm-3 were produced by i o n implantation. For r e s i s t i v i t y measureme t s , 4 contact patterns (shown i n Fig. 8a) were evaporated across the SOxZSO pmq implanted s t r i p e . For n-Si, a m e t a l l i z a t i o n o f 10 nm Ti + 50 nm P t and f o r n-GaAs, 10 nm T i + 30 nm AuGe + 50 nm P t was deposited. To evaluate the i n f l u e n c e o f the l a s e r beam during annealing on the adjacent m e t a l l i z e d areas patterns used f o r FET production were evaporated on implanted areas o f 200x200 (see Fig. 7 ). I n t h i s s t r u c t u r e , o n l y the gate s t r i p e was i r r a d i a t e d . This a1 lows t o i n v e s t i g a t e the i n f l u e n c e o f the heat treatment on the r e c t i f y i n g behaviour o f the adjacent D and S areas.
For the annealing procedure, a cw l a s e r (Pmax = 1W) was used (see Fig.1 ). The power was c o n t r o l l e d w i t h photodiodes behind the m i r r o r s which had a transmission o f about 1%. The beam was focused onto the substrate using a conventional microscope object i v e . I n a d d i t i o n , the surface o f the substrate was i l l u m i n a t e d w i t h I R LEDs. The s t r u c t u r e s on the surface and the p o s i t i o n o f the l a s e r beam was monitored w i t h a TV camera (see Fig. 1 ) .
The TV camera allows o n l i n e c o n t r o l o f the i r r a d i a t e d area and accurate alignment of the l a s e r s p o t onto the small patterns. The substrate mounted on a heatable t a b l e can be moved w i t h step motors w i t h speeds from 10-3 t o 10-2 cm/s. For most of the Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1983564 exqeriments, the distance between the scan traces was lpm which guarantees t h a t each p a r t was heated a t l e a s t two times by the l a s e r beam. I n comparison, a s e t o f e l ements were annealed i n a conventional way i n a furnace. The 4 patterns allowed the use o f a m o d i f i e d 4 p o i n t probe technique / 5 / .
The i n f l u e n c e o f the resistance o f the probe neddle and o f the metal patterns could be o m i t t e d by using two d i f f e r e n t probes on d i f f e r e n t p a r t s opposite o f each contact f o r c u r r e n t and voltage measurements. Contacts on S i 20 3 The contact resistance o f a T i / P t contact on n-Si (n=l. 1-10 cm-) as a f u n c t i o n o f i n c i d e n t l a s e r power i n a 3pm beam spot i s given i n F i g . 2. A t room temperature, the power was n o t s u f f i c i e n t t o reach the temperature necessary f o r good contact format i o n . Calculations showed t h a t the dwell time does n o t i n f l u e n c e the temperature o f the heated spot, because the temperature reached n e a r l y a steady s t a t e a t a l l dwell times investigated/4/. Therefore the substrate was also heated. The back temperature can be regarded as o f f s e t i n temperature. The temperatures(T ) c a l c u l a t e d f o r a l a s e r power o f 500 mW i s given i n Fig. 3 , t a k i n g the tempera?%e dependence o f the thermal c o n d u c t i v i t y i n t o account.
Fig. 2:
The dependence o f the contact resistance o f T i / P t contacts on n-Si on l a s e r power i n a 3pm l a s e r s p o t .
I n Fig. 3 the i n f l u e n c e on dwell time i s seen. As w i t h conventional a l l o y e d contacts /6/, the contact resistance f i r s t l y decreases w i t h time and i n c r e a s q a g a i n f o r longer times o f heat treatment. However, the time scale i s f a r smaller f o r t h i s r a t h e r high temperature process. Contacts t h a t were simultaneously thermally annealed a t 4500C i n a N2 atmosphere f o r more than 5 min showed values o f 1 ss than 10-~11cm~ f o r T i / P t contact patterns on n-Si w i t h doping l e v e l s o f l.4.102gcn-3 and about ~O -~R C~~ f o r doping l e v e l s o f 1018 cm-3.
Fig. 3: Contact resistance o f T i / P t contacts on n-Si versus dwell
time o f a 3pm, 0.5W cw-Laser beam. (Fig. 4) . 5 shows the contact resistance versus l a s e r power. F o r a dwell time o f 100 ns and l a s e r power P 190mW, the contacts do n o t show ohmic c h a r a c t e r i s t i c s and f o r PL 320mW, the m e t a k l i z a t i o n i s damaged by the l a s e r beam. The i n f l u e n c e o f the dwell time on the contact resistance f o r three d i f f e r e n t l a s e r powers i s seen i n Fig. 6 . The resistance drops s l i g h t l y w i t h annealing time. 
The comparison o f the contact resistance, obtained f o r T i / P t contacts on n-Si w i t h d i f f e r e n t doping l e v e l s , shows good agreement w i t h t h e o r e t i c a l data of Chang e t a1 /7/ f o r the given values o f the T i S i 2 / S i b a r r i e r

lo-'
To evaluate the influence o f the l a s e r processing o f a 4 pm wide p a t t e r n on the met a l p a t t e r n 6 vm apart, the area G i l l u s t r a t e d i n Fig. 7 was l a s e r processed. This f i g u r e shows also the I -V c h a r a c t e r i s t i c s between G and S (e.g. G and D) a f t e r l a s e r i r r a d i a t i o n w i t h PL = 210mW (2) and PL = 250mW ( 3 ) as w e l l as before i r r a d i a t i o n (1). S i m i l a r experiments f o r S i showed no i n f l u e n c e o f the D and S p a t t e r n s 1 um and 2 pm apart from a 1 pm s t r i p e a f t e r l a s e r processing o f the s t r i p e .
The morphology has n o t changed a f t e r l a s e r i r r a d i a t i o n (Fig. 8b) . I n c o n t r a s t t o conventional a l l o y e d contacts (Fig. 8c) , no b a l l i n g up o f the metal i s seen except f o r GaAs, when the laser-beam touches the GaAs, then the edge and the GaAs deteriorates, o r the l a s e r power exceeds a c e r t a i n l i m i t , s u f f i c i e n t t o damage the whole l a y e r . Fig. 8 : a ) Test s t r u c t u r e f o r r e s i s t i v i t y measurements ; SEM p i c t u r e s o f Ti/F,uGe/Pt patterns on GaAs, b ) l a s e r annealed (PL=280mW, v~=0.014cm/s), c ) furnace annealed (450°C, I s ), d) l a s e r annealed s t r i p e (P =210mW, vL=O.O1 cm/r ), e ) l a s e r annealed s t r i p e (PL=Z40mW, vL-0.01 cm/s\. I n summary, i t has been shown t h a t ohmic contacts can be formed l o c a l l y w i t h o u t a f f e c t i n g Schottky contacts pm apart. The contact resistance on S i and GaAs obt a i n e d w i t n a X6 l a s e r beam o f 0 = 36m and power o f 0.5 W i s comparable w i t h values obtained w i t h conventional a l l o y i n g process.
